Ultraviolet B radiation suppresses endocytosis, subsequent maturation, and migration activity of langerhans cell-like dendritic cells.
Langerhans cells capture exogenous antigens through fluid phase pinocytosis and receptor-mediated endocytosis and migrate to lymph nodes, where they present processed antigen to T cells. Ultraviolet B radiation impairs the antigen-presenting function of Langerhans cells, resulting in antigen-specific immunosuppression of contact hypersensitivity. We tested the notion that ultraviolet B radiation inhibits the endocytic activity of Langerhans cells, leading to impaired migration and maturation. Human monocyte-derived Langerhans cell-like dendritic cells that took up lucifer yellow or fluorescein isothiocyanate dextran exclusively migrated in response to 6Ckine/secondary lymphoid chemokine, and matured, as evidenced by an increase in CD54 and CD86 expression and potent stimulatory activity in allogeneic mixed lymphocyte reaction. Exposing Langerhans cell-like dendritic cells to 20-40 mJ per cm2 of ultraviolet B radiation reduced their endocytic activity in fluid phase pinocytosis (measured by uptake of lucifer yellow) and in receptor-mediated endocytosis (measured by uptake of fluorescein isothiocyanate dextran). Membrane ruffling and CD32 expression were also suppressed by ultraviolet B radiation. Ultraviolet B-irradiated, endocytosing Langerhans cell-like dendritic cells had less movement towards 6Ckine, expressed less CD54 and CD86, and had less effective stimulatory activity in allogeneic mixed lymphocyte reaction than nonirradiated, endocytosing Langerhans cell-like dendritic cells. Endocytosis upregulated tumor necrosis factor alpha production by Langerhans cell-like dendritic cells, but prior ultraviolet B radiation inhibited this enhancement. These data suggested that impaired endocytosis and subsequent inhibitory migration and maturation of Langerhans cells by ultraviolet B radiation could contribute to local immunosuppression of contact hypersensitivity.